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А Floristic Study on the Seed Plants of the Northern Gaoligong 


Mountains in Western Упппап, China 


LI Rong, DAO Zhi-Ling, JI Yun-Heng, LI Heng ` 
( Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204 , China) 


Abstract: The northern Gaoligong Mountains is rich in species and it is one of the richest areas of plant diversity in the 
world . So far, 2514 native species and 302 varieties (or subspecies) belonging to 778 genera in 172 families were record- 
ed . Based on the statistics and analysis of families, genera, and species, a floristic study on the seed plants of the northern 
Gaoligong Mountains was carried out . The results are as follows: 1) The main floristic feature is temperate, but it is greatly 
influenced by tropical elements . The floristic relationships are complex, and many kinds of distribution types are represent- 
ed here; 2) During the long geological history, the process of fusion and development among Gondwanaland and Laurasia 
floras is a key to the origin of modern flora of the northern Gaoligong Mountains . In addition, some elements that came from 
Indo- Malaysia and North Temperate (especial Eastern Asia) differentiated into variously rich endemic taxa in the region . 
Based on the tropical Asian flora, all of the endemic taxa and the two elements mentioned above together changed into the 
framework of the present flora during geological time; 3) The horizontal and vertical vicariance of the flora is evident in the 
northern Gaoligong Mountains . The disjunct distribution is also evident, the main disjunct type is a distribution pattern 
from northwest to southeast Yunnan or only distribution in the southwest of the line that along from northwest to southeast 
Yunnan; 4) The endemism within the flora is rich and the endemic elements differentiated strongly in the region . The 


palaeoendemic and neoendemic elements can co-exist in the region, but the neoendemic elements are dominant . These 
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data show that northem Gaoligong Mountains not only is a refuge for some ancient floristic elements but also is a differentia- 


tion center for some new floristic elements . 


Key words: The northern Gaoligong Mountains; Seed plants; Flora; Phytogeography 
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Fig. 1 Map of the northern Gaoligong Mountains 
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Table 1 Ordering of families of seed plants in the northern Gaoligong Mountains 
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Family name 


Number of 
Var . (Sub .) 


Number Number 


of Genera of Species 





Araceae 6 31 








© 


Caryophyllaceae 29 
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Gesneriaceae 29 








28 





Polygonaceae 
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Hydrangeaceae 








Salicaceae 28 








28 





Caprifoliaceae 





Aceraceae 25 








24 


Fumariaceae 








Vacciniaceae 24 








Asclepiadaceae 23 








Celastraceae 22 








Juncaceae 22 














Theaceae 21 








Rutaceae 21 








Cruciferae 20 
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Aquilifoliaceae 20 








Ран ава Number Ар Number of 
of Genera of Species Var . (Sub .) 

Orchidaceae 59 191 2 
Compositae 57 164 13 
Rosaceae 24 158 31 
Ericaceae 9 105 29 
Gramineae 49 97 3 
Cyperaceae 13 64 3 
Rubiaceae 23 58 6 
Urticaceae 15 57 10 
Scrophulariaceae 16 57 9 
Papilionaceae 27 55 6 
Labiatae 21 55 6 
Ranunculaceae 18 53 16 
Liliaceae 20 53 2 
Gentianaceae 11 47 2 
Primulaceae 4 47 — 
Umbelliferae 20 45 4 
Araliaceae 14 42 8 
Lauraceae 8 40 5 
Saxifragaceae 7 35 2 
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Table 2 Distribution types of families of seed plants in the northern Gaoligong Mountains 
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Families 
Families (%) 
1 Cosmopolitan 31 — 
2 Pantropic 63 (68) 44.7 (48.2) 
2-1 ( ) ( ) 3 21 
Trop . As ., Austr. (to N . Zeal .) & C .to S . Amer . (or Mexico) disjuncted 
2-2 Trop . Asia, Africa & C .to S . Amer . disjuncted 2 1.4 
3 Trop . Asia & Trop . Amer . disjuncted 5 3.5 
4 Old World Tropics 2 (4) 1.4 (2.8) 
4-1 ( ) 2 1.4 
Trop . Asia, Africa (or E . Africa, Madagascar) & Australasia disjuncted 
7 Trop . Asia (Indo- Malesia) 3 2.1 
8 North Temperate 25 (36) 17.7 (25.5) 
N . Temp . & S . Temp . disjuncted 9 6.4 
Eurasia & Temp . S .Amer . disjuncted 1 0.7 
- 1 0.7 
Mediterranea, E . Asia, New Zealand and Mexico-Chile disjuncted 
9 E . Asia & №. Amer . disjuncted 9 6.4 
10 Old World Temperate 2 (3) 1.4 (2.1) 
10-1 ( ) 1 0.7 
Eurasia & S . Africa ( Sometimes also Australasia) disjuncted 
14 E . Asia 12 8.5 
15 Endemic to China 1 0.7 
Total 172 100 
1) 2) 
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3 20 
Table 3 The genera containing more than 20 species 
in the northern Gaoligong Mountai ns 
( ) 
Number Number of Distribution 
Genus name р 
of species Var. (Sub .) types 
Rhododendron 72 24 8 
Rubus 41 8 1 
Carex 39 1 1 
Pedicularis 31 8 8 
Gentiana 27 1 1 
Primula 26 5 8 
Salix 26 3 8 
Acer 25 9 8 
Sorbus 25 4 8 
Polygonum 24 8 1 
Arisaema 21 8 
Potentilla 20 4 8 
Ilex 20 4 2 
Corydalis 20 1 8 
Total 14 417 80 
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Table 4 Distribution types of genera of seed plants in the northern Gaoligong Mountains 
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Genera (%) 

1 Cosmopolitan 55 — 

2 Pantropic 93 (107) 12.9 (14.8) 
2-1 ( ) ( ) 6 0.8 

Trop . As ., Austr. (to N . Zeal .) & С.о S . Amer . (or Mexico) disjuncted 
2-2 Trop . Asia, Africa & C .to S . Amer . disjuncted 8 1.1 
3 Trop . Asia & Trop . Amer . disjuncted 13 1.8 
Old World Tropics 44 (49) 6.1 (6.8) 
4-1 ( ) 5 0.7 
Trop . Asia, Africa (or E . Africa, Madagascar) & Australasia disjuncted 
Trop . Asia & Trop . Australasia 27 3.7 
Trop . Asia to Trop . Africa 31 (34) 4.3 (4.7) 
6-1 Trop . Asia & E . Africa or Madagascar disjuncted 3 0.4 

7 Trop . Asia (Indo- Malesia) 76 (96) 10.5 (13.3) 

7-1 ( ) 8 1.1 
Јама (or Sumatra), Himalaya to S ., SW . China disjuncted or diffused 

7-2 ( ) Trop . India to S . China (esp .S . Yunnan) 4 0.6 

7-3 Burma, Thailand to SW . China 0.3 

7-4 ( ) ( ) 6 0.8 
Vietnam (or Indo-Chinese peninsula) to S .China (or SW . China) 

8 North Temperate 112 (152) 15.5 (21) 
8-1 Arctic-alpine 7 1.0 
8-2 N . Temp .& S . Temp . disjuncted 30 4.1 
8-3 Eurasia & Temp . S .Amer . disjuncted 2 0.3 
8-4 - 0.1 

Mediterranea, E . Asia, New Zealand and Mexico-Chile disjuncted 

9 E . Asia & N . Amer . disjuncted 46 (47) 6.4 (6.5) 
9-1 E . Asia and Mexico disjuncted 1 0.1 

10 Old World Temperate 35 (42) 4.8 (5.7) 
10-1 ( ) 3 0.4 

Mediterranea, W . Asia (or C . Asia) & E . Asia disjuncted 
10-2 Меди . & Himalaya disjuncted 3 0.4 
10-3 ( ) 1 0.1 
Eurasia & S . Africa (Sometimes also Australasia) disjuncted 

11 Temp . Asia 8 1.1 

12 Mediterranea, W . Asia to C . Asia 1 (3) 0.1 (0.4) 
12-1 2 0.3 

Mediterranea to Temp . -Trop . Asia, Austr .& S . Amer . disjuncted 

13 С . Asia (3) (0.4) 
13-1 C . Asia to Himalaya & SW . China 3 0.4 

14 E . Asia 49 (126) 6.8 (17.5) 
14-1 - Sino- Himalaya (SH) 65 9.0 
14-2 - Sino-Japan (SJ) 12 1.7 

15 Endemic to China 16 2 2 

Total 778 100 
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Table 5 Distribution types of seed plants in the northern Gaoligong Mountains 











































































































































































































































































































































































































































































































































































































































































































Distribution types / ) Percentage of total 
Taxa Species (%) 
1 Cosmopolitan 26 = 
2 Pantropic 15 0.5 
3 Trop . Asia & Trop . Amer . disjuncted 3 0.1 
4 Old World Tropics 13 0.5 
5 Trop . Asia & Trop . Australasia 27 1.0 
6 Trop . Asia to Trop . Africa 23 0.8 % 
7 Trop . Asia ( Indo-Malesia) (464) (16.6) 
-1 Trop . Asia (Indo-Malesia) 176 6.3 
7-2 18 0.6 
NE . India, N . Burma, Trop .S . Tibet to S . China 
7-3 31 1.1 
SE . Asia to Trop . S . Tibet, М. Burma, NE . India 
7-4 - ( ) - Malaysia-S . (SW .) China-E . Himalaya 239 8.6 
8 North Temperate 34 1.2 
9 E . Asia & N . Amer . disjuncted 5 0.2 
10 Old World Temperate 37 1.3 
11 Temp . Asia 43 1.5 
12 Mediterranea, W . Asia to C . Asia 13 0.5 
13 С . Asia 8 0.3 
14 E . Asia 44 (873) 1.6 (31.4) 
14-1 - Sino-Japan (SJ) 43 1.5 
14-2 - Sino-Himalaya (SH) 786 28.3 
15 Endemic to China (1232) (44.1) 
15-1 Endemic to China 852 30.5 
15-2 Endemic to Yunnan 219 7.8 
15-3 Endemic to Gaoligong Mountains 161 5.8 
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2816 100 
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Table 6 Тһе areal-subtypes of Chinese endemic species in the northern Gaoligong Mountains 
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Distribution subtypes / ) Percentage of Chinese 
Taxa Endemic Species (%) 
15-1 Endemic to China 1 (852) 0.08 (69.08) 
15-1-1 NE . China to N . Gaoligong МЕ. 10 0.8 
15-1-2 N . China to N . Gaoligong Mt . 28 2.3 
15-1-3 E . China to N . Gaoligong Mt . 44 3.6 
15-1-4 С. China to N .Gaoligong МЕ. 134 10.9 
15-1-5 S . China to N . Gaoligong МЕ. 78 6.3 
15-1-6 ( ) 26 2.1 
Tangut (mostly Qinghai) to N . Gaoligong МЕ. 

15-1-7 Yunnan, Guizhou & Guangxi to N . Gaoligong МЕ. 74 6.0 

15-1-8 109 8.8 
E . Himalaya of China to N . Gaoligong Mt . 

15-1-9 ( ) 348 28.2 
Hengduan Mt . (including W . Sichuan) to М. Gaoligong Mt . 

15-2 Endemic to Yunnan 9 (219) 0.7 (17.6) 
15-2-1 Gorges of W . Yunnan to N . Gaoligong Mt . 85 6.9 
15-2-2 20 1.6 

Xikang-Tibet plateau of Yunnan to N . Gaoligong Mt . 
15-2-3 19 1.5 
Border of Myanmar, Laos, Vietnam & Yunnan to N . Gaoligong Mt . 
15-2-4 Jinsha River to N . Gaoligong Mt . 18 1.5 
15-2-5 40 3.2 
Middle Lancang River & W . Ailao Mt . to N . Gaoligong Mt . 
15-2-6 Yunnan Plateau to N . Gaoligong Mt . 11 0.9 
15-2-7 SE . Yunnan & N .Gaoligong МЕ. disjuncted 14 1.1 
15-2-8 МЕ . Yunnan & N .Gaoligong Mt . disjuncted 3 0.2 

15-3 Endemic to Gaoligong Mountains 29 (161) 2.4 (13.1) 
15-3-1 Endemic to N . Gaoligong Mt . 21 1.7 
15-3-2 Endemic to E . side of N . Gaoligong Mt . 25 2.0 
15-3-3 Endemic to W . side of N . Gaoligong Mt . 86 7.0 

Total 1232 100 
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